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@ Dual aspect ratio CRT-based video display. 



® A wide screen television monitor capable of dis- 
playing standard width picture in which uneven 
"Coulomb aging" is minimized. The television moni- 
tor includes circuitry for causing the standard width 

^picture to cyclically traverse the width of the display 

^screen of the television monitor in accordiance with 
prescribed function. The period of repetition of this 

^movement is of such a duration that a causual ob- 

^server of the television monitor is unaware of the 

v» movement of the picture. 
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Dual aspect ratio CRT-based video display 



The subject invention relates to a television 
monitor capable of displaying wide aspectratio pic- 
tures having an aspect ratio of. for example 9:16 
and. more particularly, capable of selectively dis- 
playing standard width pictures having an aspect 
ratio of 3:4. 

A television monitor is characteristically pro- 
duced with a layer of luminous phosphor on the 
inside surface of its face plate. The phosphor is 
selectively impinged by an electron beam and, as 
a result, luminesces forming the picture to be dis- 
played. Over the course of time, due to this expo- 
sure to electron beams, the phosphor loses a cer- 
tain amount of efficiency, this irreversible degrada- 
tion being known as "Coulomb aging". Although 
the loss of phosphor efficiency varies in different 
ways according to the beam current, time of expo- 
sure, and other details, in the following. "Coulomb 
aging" will be used to refer to the phenomenon of 
loss of phosphor efficiency as a consequence of 
exposure to a raster scan. 

An object of the present invention is to reduce 
the visible effect of additional loss of phosphor 
efficiency of the portion of the phosphor used in 
displaying a narrower aspect ratio picture on a 
wide aspect ratio monitor. 

This object is achieved in a wide aspect ratio 
television monitor of the above type when display- 
ing a narrower aspect ratio picture, by causing the 
position of the picture to drift in a controlled, pro- 
grammed manner between an extreme left position 
and an extreme right position on the display of the 
monitor. 

According to a first aspect of the invention it 
provides a method for displaying picture informa- 
tion on a picture display device having a display 
screen which is wider than pictures formed by said 
picture information, said method comprising the 
steps; 

generating a dither waveform: and 
causing said pictures formed by said picture in- 
formation to cyclically traverse the width of the 
display screen of said picture display device m 
response to said dither waveform. 

According to a second aspect of the invention 
it provides a picture display device capable of 
selectively displaying pictures having a width nar- 
rower than a width of a display screen of said 
picture display device, said picture display device 
compnsing: 

means for receiving picture information for forming 
pictures to be displayed: 

means for displaying said pictures formed from 
said picture information on said display screen; 
means for generating a dither waveform: and 



means for causing said pictures to cyclically tra- 
verse the width of said display screen in response 
to said dither waveform when the width of said 
pictures is narrower than the width of said display 

5 screen. 

Applicants have determined that a differential 
scanning of a phosphor screen in a CRT of as few 
as one Coulomb will produce a 1 percent dif- 
ference in phosphor luminance efficiency. An 

10 abrupt step change of 1 percent luminance is visi- 
ble to the casual observer. 

Hence, in implementing a dual aspect ratio 
monitor, it is necessary to manage the effect of 
differential loss of phosphor efficiency. This dif- 

75 ferential aging is a direct consequence of using 
less of the phosphor screen width when displaying 
a 3:4 aspect ratio picture on a 9:16 aspect ratio 
display m which the height has been kept constant. 
In particular, that portion of the phosphor required 

20 to display the 3:4 aspect ratio picture receives an 
average additional amount of charge proportional to 
the average instantaneous beam current times the 
time that this standard picture is being displayed. 
During the portion of time that a 9:16 aspect ratio 

25 picture is being displayed, all of the phosphor, on 
the average, receives the same charge per unit 
area and no problem arises. 

The percentage of phosphor used for display- 
ing 9:16 aspect ratio pictures but not used to 

30 display 3:4 aspect ratio pictures is readily cal- 
culated. If the height of the phosphor used is h. 
then in the first case, the width used is hx4/3. and 
in the second case the width used is hx16/9. Thus, 
the fraction of width unused in the first case is: 

35 (hx16/9 - hx4/3)/(hx16/9) 

the h term cancels out. Multiplying the numerator 
and denominator by 9 to eliminate fractions yields: 
(16 - 12)/16 or 4/16 or 1/4. 

Thus, the standard aspect ratio picture has 25 
40 percent less picture width for the same picture 
height than the wide aspect ratio picture (see Fig- 
ure 1). Conversely, the wide aspect ratio picture 
has 33- V3 percent greater width. 

With the above and additional objects and ad- 
45 vantages in mind as will hereinafter appear, the 
subject invention will be described with reference 
to the accompanying drawings, in which: 

Figure 1 shows a wide aspect ratio display 
on which a narrower aspect ratio picture is being 
50 displayed: 

Figures 2A and 2B show the display of Fig- 
ure 1 in which the picture occupies the extreme left 
and extreme right positions of the display, respec- 
tively: 

Figure 3 shows a slample waveform of the 
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dither signal; 

Figures 4A and 4B show graphs Illustrating 
the total integrated charge distribution of current 
falling onto a phosphor screen for the right and left 
edges of a picture dithered in accordance with the 
invention; 

Rgure 5 shows a graph representing the 
overall integrated charge per unit area from the left 
side of the display to the right side of the display; 

Rgure 6 shows a graph representing the 
change in phosphor efficiency to the efficiency of 
the unused phosphor; and 

Rgure 7 shows a block diagram of an ar- 
rangement for incorporating the invention in a wide 
aspect ratio television monitor. 

The subject invention proposes to minimize the 
visible effect of differential "Coulumb aging" when 
a. for example, standard 3:4 aspect ratio picture is 
displayed on a television monitor having a 9:16 
aspect ratio display.As noted aboved, the standard 
picture is moved in a programmed fashion across 
the width of the display to spread out any variation 
in the "Coulomb aging". Rgures 1. 2A and 2B 
illustrate a 9:16 aspect ratio display on which a 
standard picture isbeing displayed, in which the 
figures show the standard picture positioned in the 
middle, to the extreme left, and to the extreme 
right respectively, of the 9:16 display. 

Although there are numerous functions which 
may beused for the dither waveform. Figure 3 
shows the preferred dither waveform as well as the 
position of the 3:4 aspect ratio picture on the 9:16 
aspect ratio display. Using a dither waveform of 
this type, the standard picture approaches the ex- 
treme left and right sides of the display in a 
smooth and complementary manner with the speed 
of its movement gradually increasing from the cen- 
ter to either side and then gradually decreasing 
from either side to the center. Arranged as such, 
abrupt uneven "Coulomb aging" between the 
edges and the center of the display is minimized. 
In Figure 3 M denotes the mean horizontal position 
of the raster edge and P denotes the position 
thereof on the picture display and T denotes the 
time. In order for the movement of the 3:4 aspect 
ratio picture to not be perceptible by the casual 
observer, it is necessary that the period of the 
dither waveform be greater than one hour. 

Figures 4A and 4B illustrate the way in which 
the total integrated charge distribution ACA of cur- 
rent falling onto a phosphor' screen will~ vary for 
both the right edge MR and the left edge ML of a 
standard picture dithered in accordance with the 
waveform of Figure 3. The shape of the transition 
region, where the integrated charge density passes 
froma maximum to a minimum, has substantially 
the form of the inverse of the dither waveform. This 
results because, for each position In the transition 
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region, the average integrated charge varies in 
proportion to the fraction of time that the edge of 
the picture position is greater than or less than that 
position. 

5 Figure 5 represents the overall integrated 

charge per unit area PA from the left side of the 
display tothe right side of the display. The dimen- 
sion G is the width of the picture at any small 
interval of time, during which the dither waveform 

10 has. perceptually, no effect. 

Because the phosphor efficiency degrades 
monotonically with the integrated total amount of 
Coulomb charge density passed through it since 
the CRT was manufacture, at least once the deg- 

15 radation commences, this form of dither function 
will cause the resulting transitions for peak phos- 
phor efficiency to average phosphor efficiency and 
average phosphor efficiency to minimum phosphor 
efficiency to both occur with complementary 

20 smoothness. 

Figure 6 shows the resulting change in phos- 
phor efficiency RPE, relative to the efficiency of the 
phosphor not used for the standard picture. The 
relative loss in efficiency of the main portion of the 

25 phosphor used in the standard picture is indicated 
by D. 

It should thus be apparent Uiat the dither 
waveform of Rgure 3 causes a smooth joining of 
the region of the phosphor across which efficiency 

30 varies to the adjoining regions of uniform efficien- 
cy. Such a form leaves no sharply delineated bor- 
der for the edge processing functions of the human 
visual to system discriminate. Experimental simula- 
tion has shown that a degradation of phosphor 

35 efficiency across the transition region of 320 per- 
cent can be rendered virtually unnotlceable through 
the elemination of delineated luminance borders. 

In order for the human visual system to per- 
ceive uniform brightness to the edges and cornerts 

40 of an image, it is preferred that a dark border 
surround the display. This may be arranged for the 
top and bottom of the display edges by surround- 
ing the display screen with a dark bezel. For the 
left and right edges of the standard picture, it has 

45 been assumed that the side panels would be dark. 
However, it is sufficient for only the portions of the 
side panels immediately adjacent to the picture to 
be dark. To accomplish this, the luminance of the 
side panels can be gradually increased in a smooth 

50 wayh away from the side of the picture. This can 
- result in Increasing the number of hours of display 
operation with a standard aspect ratio picture be- 
fore reaching the 30 percent phosphor efficiency 
differential when the loss of efficiency becomes 

55 noticeable. For example, if the luminance of the 
border is gradually increased to 50 percent or 
more of the average luminance of the picture, 
moving towards the edge of the screen, the dither 

3 
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waveform will stiil cause a perceptually smooth 
transition of the phosphor efficiency, but the dif- 
ferential Coulomb per unit area exposure of the 
phosphor may be reduced by a factor of two or 
more. If desired, even longer periods of standard 
picture operation can be supported by causing the 
luminance of the side panels to rise to more nearly 
the mean luminance of the display image. It should 
also be apparent that while the luminance of the 
side panels may be gradient depending on the 
distance from the standard aspect ratio picture, the 
luminance of the panels may alternatively be con- 
stant at, for example. 50% of the overall luminance 
of the standard picture. Alternatively, a selected 
luminance pattern may be used for the panels. 

Figure 7 shows an arrangement for effecting 
the ditherring of a 3:4 aspect ratio picture in a 9: 1 6 
aspect ratio television monitor. Analog video data V 
is converted to digital form in an analog-to-digital 
(A.D) converter 10. The converted data is then 
written into a First-In-First- Out line store (FIFO) 12 
which is capable of being wntten into and read 
from at two different speeds under the control of a 
fixed data wnte clodk 14 and a variable data read 
clock 16. Typically, when a 9:16 aspect ratio pic- 
ture IS being viewed, the FIFO 12 is being written 
into and read from at the same speed. However, 
when a 3:4 aspect ratio picture is being viewed, a 
control signal AR is applied to the data read clock 
16 switching the read clock frequency so that the 
video data is read from the FIFO 12 at a faster rate 
than that at which the video data was written into 
the FIFO 12 according to the data write clock 14. 
This enables the 3:4 aspect ratio picture to appear 
properly when viewed on the wide-screen monitor. 
A picture dither controller 18 then determines, 
based on a dither waveform applied thereto by a 
dither waveform generator 20, where, horizontally, 
the video data is to be displayed, frame by frame, 
on the screen by controlling the Read Enable input 
RE J of the FIFO 12 and an output multiplexer 22. 
which causes the output of a back ground video 
pattern generator (not shown) to be displayed in 
the side panels. The multiplexer 22 receives the 
back-ground video pattern BVP from the back- 
ground video pattern generator. In other words, on 
a frame by frame basis, the relative widths of the 
side panels and consequently, the position of the 
standard aspect ratio picture, is controlled by the 
picture dither controller 18 selectively switching the 
multiplexer 22 and selectively applying a read en- 
able signal to the FIFl 12. The output of the mul- 
tiplexer 22 is then applied to a digital-to-analog 
converter 24 which in turn provides an analog 
video signal suitable for being displayed on the 
screen of the monitor. 

- Due to the long duration fo a cycle of the dither 
waveform (> 1 hr.). real time clock 26 is coupled to 



the dither waveform generator 20 for generating the 
dither waveform. The dither waveform generator 20 
has a further feature that upon being stopped and 
then later restarted, the dither waveform continues 
5 from the same point it was when the generator was 
stopped. 

Numerous alterations of the structure herein 
disclosed will suggest themselves to those skilled 
in the art. However, it is to be understood that the 

w present embodiment is for purposes of illustration 
only and not to be construed as a limitation of the 
invention. All such modifications which do not de- 
part from the spirit of the invlention are intended to 
be included within the scope of the appended 

75 claims. 



Clainns 

20 1 . A method for displaying picture information 

on a picture display device having a display screen 
which is wider than pictures formed by said picture 
information, said method comprising the steps: 
generating a dither waveform; and 

25 causing said pictures formed by said picture in- 
formation to cyclically traverse the width of the 
display screen of said picture display device in 
response to said dither waveform. 

2. A method for displaying picture information 
30 as claimed in Claim 1, wherein a cycle of said 

dither waveform has such a period that a casual 
observer of said pictures on said display screen is 
unaware of the movement of the pictures. 

3. A method for displaying picture information 
35 as claimed in Claim 2. wherein said period is 

greater than one hour. 

4. A method for displaying picture information 
as claimed in Claim 3. wherein said dither 
waveform has a function such that the movement 

40 of said pictures on said display screen has a left- 
right symmetry about the times corresponding to 
the extreme picture position excursions left and 
right. 

5. A method for displaying picture information 
45 as claimed in Claim 4, wherein the dither waveform 

causes the pictures to approach the extreme pic- 
ture position excursions, left and right in a smooth 
and complementary manner. 

6. A picture display device capable of selec- 
50 tively displaying pictures having a width narrower 

than a width of a display screen of said picture 
display device, said picture display device com- 
prising: 

means for receiving picture information for forming 
55 pictures to be displayed; 

means for displaying said pictures formed from 
said picture information on said displayscreen; 
means for generating a dither waveform; and 
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means for causing said pictures to cyclically tra- 
verse the width of said display screen in response 
to said dither waveform when the width of said 
pictures is narrower than the width of said display 
screen. 

7. A picture display device as claimed in Claim 
6. wherein said pictures have an aspect ratio of 3:4 
and said display screen has an aspect ratio of 9:16, 
and wherein a height of said pictures is the same 
as a height of said display screen. 

8. A picture display device as claimed in Claim 
6, wherein said dither waveform generated by said 
generating means has a cycle of such a duration 
that a casual observer of said pictures on said 
display screen is unaware of the movement of the 
pictures. 

9. A picture display device as claimed in Claim 
8. wherein said duration of said cycle of said dither 
waveform is greater than one hour. 

10. A picture display device as claimed in 
Claim 9, wherein said dither waveform has a func- 
tion such that the movement of said pictures on 
said display screen has a left-right symmetry about 
the times corresponding to the extreme picture 
position excursions left and right. 

11. A picture display device as claimed in 
Claim 10. wherein the dither waveform causes the 
pictures to approach the extreme picture position 
excursions left and right in a smooth and com- 
plementary manner. 

12. A picture display device as claimed in 
Claim 6, wherein said means for causing said pic- 
tures to cyclically traverse a width of said display 
screen comprises: 

storage means for storing said picture information; 

means for writing said picture information into said 

storage means at a first rate; 

means for reading said picture information from 

s^d storage means at a second rate, wherein said 

second rate is faster than said first rate; 

a controllable switch coupled to an output of said 

reading means; and 

control means responsive to said dither waveform 
for controlling said switch. 

13. A picture display device as claimed in 
Claim 6. wherein said device further comprises 
means for adding a luminance signal to remaining 
portions of said display screen outside of said 
pictures. 

14. A picture display device as claimed in 
Claim 13, wherein said luminance signal produces 
a brightness in said remaining portions which is a 
predetermined percentage of an average bright- 
ness of said pictures. 

15. A picture display device as claimed in 
Claim 14. wherein said percentage is 50%. 

16. A picture display device as claimed in 
Claim 13. wherein said luminance signal generates 



a pattern in said remaining portions. 

17. A picture display device as claim in Claim 
13. wherein said luminance signal has a gradient 
which varies from zero at an edge of said pictures 

5 to a predetermined percentage of an average 
brightness of said pictures at an edge of said 
display. 

18. A method for displaying picture information 
as claimed in Claim 1, characterized in that the 

10 waveform provides a picture movement with a 
speed which gradually increases from the center to 
either side and then gradually decreasies from ei- 
ther side to the center. 

19. A picture display device as claimed in 
15 Claim 6. characterized in that the dither waveform 

provides a picture movement with a speed which 
gradually increases from the center to either side 
and then gradually decreases from either side to 
the center. 

20 
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